
Claims 


What is claimed is: 


an incident light beam; 
mprising a plurality of 
faces for modulating the 
a reflected 


A projecting device comprising: 

a light source for generating 

a reflective image module cdi 
controllable reflective su 
incident light beam and I generating 
image-containing light beam; 

a first lens set for concentrating the incident light beam; 

a reflective mirror for reflecting the incident light beam 
from the light source ontjfo the image module through 
the first lens set; and 

a second lens set installed Between the light source and 
the reflective mirror foil shortening the optical path 
from the light source to the reflective mirror; 

wherein the optical path bf the incident light beam 
reflected from the image module intersects a plane 
formed by the optical paths of the incident light beam 
from the light source tolthe reflective mirror and from 
the reflective mirror to the image module at one point. 


2. The projecting device of ctlaim 1 wherein the first lens 
set is a positive lens of aspherical plane-convex or 
aspherical biconvex, and /the conic of the positive lens 
is between -1.2 and -0.4! 

3. The projecting device of fclaim 1 wherein the second lens 
set is formed by two positive lenses, and the first and 
second lens sets satisfy the following conditions: 
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over which F A is thfe focal length of the first lens set, 
F is the focal length of the second lens set, and F AB 


is 


the combined focal [Length of the two lens sets. 

The projecting devicfe of claim 1 wherein the incident light 
beam generated by thfe light source is concentrated by the 
second lens set and then the first lens set before it is 
transmitted to the i nage module so that the total length 
of the optical path from the light source to the image 
module is substantially reduced. 


The projecting device of claim 1 wherein the light source 
comprises a curved reflective mirror for reflecting light 


generated by the liglr 
to form the incident 


t source toward one direction so as 
light beam of the light source. 


The projecting devi 


_c;e of claim 1 wherein the light 
reflecting angle of eaJch of the reflective surfaces of the 
image module can be separately controlled by the image 
module so as to generate the image-containing reflected 
light beam. 

The projecting device bf claim 6 wherein the image module 
is a digital micro-mirror device. 

The projecting device df claim 1 wherein the image module 
is a reflective liquid crystal display. 


The projecting device of claim 1 further comprising a 
rotatable color wheel installed between the light source 
and the second lens set for altering the color of the 
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incident light beam I generated by the light source, 


fl! 
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10. The projecting device of claim 9 wherein the color wheel 
comprises a round panil having a plurality of transparent 
color filters inst< 
converting the incident light beam into various colored 


light beams when the 


11. The projecting device 


color wheel is rotated. 


of claim 10 wherein the color wheel 
comprises red, green alnd blue color filters for converting 
the incident light bej-im into red, green and blue incident 
light beams. 


12. The projecting device; 
and blue color filt 
generating red, greejn 
turn . 


of claim 11 wherein the red, green 
rs are sequentially arranged for 
and blue incident light beams in 


13. The projecting devicelof claim 1 further comprising a third 
lens set installed between the light source and the 
rotatable color wheel If or focusing the incident light beam 
generated by the ligqt source onto the color filters. 


14. The projecting 
25 second lens sets 


ricel of claim 1 wherein the first and 
iavel positive refractive power. 


30 


15. The projecting deviceSbf claim 14 wherein the first lens 
set is an aspherical lenXa^h^he second lens set comprises 
a first lens and a second ^enS wherein the first lens set 
and the first and second/lenses of the second lens set each a 


comprises a front side 


side, and the incident 


light beam emitted from the ligh^Nsource is transmitted ^ ^ 
sequentially through the front side ^the first lens, the 
rear side of the first lens, the front s<de of the second 
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lens, the rear side of the second lens, the front side of 
the first lens set and the rear side of the first lens set. 


. The projecting device of claim 15 wherein the reference 
data o\the first and second lenses of the second lens set 
and first lens set are listed below: 

the index \the wavelength is 0.587 fim) of refraction of 

the firsts lens = 1.74, 
the index (th^vwavelength is 0.587 jam) of refraction of 

the second lWis = 1.52, 
the index (the wavelength is 0.587 jam) of refraction of 

the first lens s^t = 1.52, 
the conic of the firs^t lens set = -0.97, 
the radius of curvature oi the front side of the first lens 

= infinity, ^ 
the radius of curvature o/rhe\ear side of the first lens 

= 14mm, / vf \ 

the radius of curvatu2%j>f N^eSJL^ont side of the second 

lens = infinity, \ 
the radius of curvature of the rear\ide of the second lens 

= 16mm, \ 
the radius of curvature of the front side of the first lens 

set = -21mm, \ 
the radius of curvature of the rear side ofsthe first lens 

set = infinity, \ 
the thickness of the first lens = 6mm, 

the distance from the rear side of the first ler^s to the 
front side of the second lens = 1mm, \ 

the thickness of the second lens = 6mm, \ 

the distance from the rear side of the second lens to ttoe 
front side of the first lens set = 70mm, and 

the thickness of the first lens set = 17mm. 
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17. The projecting device of claim 15 wherein the reference 
data of the first and second lenses of the second lens set 
sand first lens set are listed below: 

the index (the wavelength is 0.587 jxm) of refraction of 

\the first lens = 1.74, 
the \ndex (the wavelength is 0.587 jam) of refraction of 

tnfe second lens = 1.74, 
the index (the wavelength is 0.587 |im) of refraction of 

the Mrst lens set = 1.52, 
the conic\of the first lens set =.-1.00, 
the radius of curvature of the front side of the first lens 
= 60mm, \ 

the radius of curvature of the rear side of the first lens 
= 12mm, \ 

the radius of curvature of_^he front side of the second 

lens = infinity^ / \^ 
the radius of curvaturNeyof the rear side of the second lens 

= 16mm, f\ k 

the radius of curvatureU^^Vront side of the first lens 

set = -21mm, \ 
the radius of curvature of the\rear side of the first lens 

set = infinity, \ 
the thickness of the first lens N= 6mm, 

the distance from the rear side of \he first lens to the 

front side of the second lens = km, 
the thickness of the second lens = 6mmV 

the distance from the rear side of the secbtnd lens to the 

front side of the first lens set = 7 0mniv and 
the thickness of the first lens set = 17mm. \ 

. The projecting device of claim 15 wherein the reference 
data of the first and second lenses of the second lens\set 
and first lens set are listed below: \ 
the index (the wavelength is 0.587 jjm) of refraction of 
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the first lens = 1.74, 
the index (the wavelength is 0.587 jam) of refraction of 

the second lens = 1.52, 
thK index (the wavelength is 0.587 jam) of refraction of 

ufoe first lens set = 1.52, 
the coh.ic of the first lens set = -0.97, 
the radiilfcs of curvature of the front side of the first lens 
= infirmity, 

the radius o\ curvature of the rear side of the first lens 
10 = 15 . 5mm, 

the radius of Curvature of the front side of the second 

lens = infinisty, 
the radius of curvature of the rear side of the second lens 
= 17mm, 

15 the radius of curvatur^ of the front side of the first lens 

set = -21mm, 

the radius of curvature oX the rear side of the first lens 

set = infinity, 
the thickness of the first Uens 
20 the distance from the rear s: 

front side of the second 
the thickness of the second leTTs 

the distance from the rear side of tfre second lens to the 
front side of the first lens set \ 70mm, and 
25 the thickness of the first lens set = Is/mm, 


'of the^first lens to the 


19. The projecting device of claim 15 wherein the reference 
data of the first and second lenses of the secor^ lens set 
and first lens set are listed below: 
30 the index (the wavelength is 0.587 jam) of refraction of 

the first lens = 1.74, 
the index (the wavelength is 0.587 jun) of refraction oi 
the second lens = 1.52, 
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the index (&he wavelength is 0.587 jam) of refraction of 

the first\lens set = 1,52, 
the conic of tsJie first lens set =-0.97, 

the radius of cu\yature of the front side of the first lens 

= infinity, \ 
the radius of curvature of the rear side of the first lens 

= 18 . 5mm, \ 
the radius of curvature of the front side of the second 

lens = infinity, \ 
the radius of curvature o£ the r^ar side of the second lens 

= 17mm, \ 
the radius of curvature of fthe front side of the first lens 

set = -21mm, \ 
the radius of curvature of thk rear side of the first lens 

set = infinity, \ 
the thickness of the first lenk = 6mm, 

the distance from the rear side of the first lens to the 

front side of the second lens\= 1mm, 
the thickness of the second lens A 6mm, 

the distance from the rear side the second lens to the front 

side of the first lens set = 70mn\ and 
the thickne3-s-^£-X he first lens set =\l7m m. 


The projecting device of claim 1 furthfer comprising a 
projecting module for projecting the lighA beam reflected 
by the image module onto a screen. \ 

The projecting device of claim 20 wherein the angle formed 
by the projecting light beam and the normal line of the 
image module is between 2 to 18 degrees, the^ngle formed 
by the optical axis of the first lens set an<k the normal 
line of the image module is between 21 to 35 degrees, and 
the angle formed by a line defined by projecting the 
optical axis of the first lens set onto the surfate on which 
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the image module is located and the normal line of a plane 
formed by the projected light beam and the normal line of 
the image module is between -48 to -68 degrees. 

The projecting device ok claim 1 wherein the incident light 
beam produced by the light source will be transmitted along 
the direction of the optical axis of the second lens set, 
and wherein the angle I formed by the optical axis of the 
second lens set and the normal line of the surface formed 
by the projecting light beam and the normal line of the 
image module is betwefen 0 to 15 degrees. 
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